Background: Three studies assessed the (a) effectiveness of verbal instructions presented via technology in helping persons with moderate Alzheimer's disease perform daily activities and (b) impact of activity engagement on mood. Methods: The 3 studies targeted coffee preparation with 2 women, use of make-up with 2 women, and use of make-up and tea preparation with 3 women. Intervention effects on activity performance were assessed through nonconcurrent multiple baseline designs across participants or multiple baseline designs across activities. The impact of activity on mood was assessed by recording indices of happiness during activity trials and parallel nonactivity periods. Results: Verbal instructions presented via technology were effective in helping all participants perform the target activities. The participants also showed mood improvement (ie, increases in indices of happiness) during the activity. Conclusion: These results suggest that the approach reported may be a useful strategy for helping persons with Alzheimer's disease.
Keywords: Alzheimer's disease; daily activities; verbal instructions; instruction technology; indices of happiness A lzheimer's disease is an age-related neurodegenerative condition, which brings about progressive decline in memory and higher cognitive functions, and increasing difficulty in performing daily living activities (ie, self-help and occupational or domestic activities). [1] [2] [3] [4] [5] The disease is also associated with negative social-emotional effects such as withdrawal or depression. [6] [7] [8] [9] Given this serious situation and its harmful implications for the patients, their families, and the social context in general, great efforts have been made to find pharmacological and behavioral treatment solutions. [10] [11] [12] [13] [14] [15] At present, pharmacological treatment strategies (eg, the use of antioxidants, acetylcholinesterase inhibitors, and the N-methyl-D-aspartate receptorantagonist, memantine) may be seen as helpful, but can hardly be considered a definite solution to the problems. [12] [13] [14] [15] [16] [17] [18] There is great expectation that new developments prompted by the constant social and media attention on the disease's destructive impact may improve this condition in the near future. 9, 17 Behavioral treatment includes a multiplicity of strategies that for practical purpose may be divided into 2 main groups. The first group concerns those strategies that focus on reality orientation therapy and attention and memory exercises to support the overall cognitive/functional condition of the patients. [19] [20] [21] [22] The second group concerns efforts to reestablish daily living activities. It is based on the assumption that the patients' ability to perform those activities again is a way to counter their decline, frustration, and withdrawal and to promote their selfdetermination, alertness, and social image. [23] [24] [25] [26] [27] [28] One of the strategies successfully used to reestablish daily living activities relied on (a) verbal instructions aimed at guiding the patients' performance of the activity steps and (b) support technology designed to help the patients manage the aforementioned instructions efficiently and with limited effort. The activities targeted included morningbathroom routine, dressing, table setting, and coffee preparation. 29, 30 The first objective of the current 3 studies was to extend the aforementioned use of verbal instructions presented through basic technology with new participants and activities. Specifically, the 3 studies targeted coffee preparation with 2 new participants, use of make-up with 2 new participants, and use of make-up and tea preparation with 3 new participants, respectively. The activities were chosen on their presumed suitability and social relevance. The second objective of the studies was to assess whether the activity engagement improved the patients' mood compared to parallel nonactivity periods. With regard to the first objective, positive outcomes were hypothesized based on the (a) encouraging results of our previous efforts in this area, 29, 30 (b) expected suitability of simple/short verbal instructions for persons with mild and moderate Alzheimer's disease, 1, 31 and (c) successful use of verbal instructions with persons with intellectual disabilities. 32, 33 With regard to the second objective, generally positive outcomes were hypothesized based on the results of (a) studies helping patients with Alzheimer's disease engage in preferred activities 34 or exercise 9 and (b) studies promoting activity engagement with persons with intellectual and multiple disabilities. 35, 36 Study I-Method
Participants
The participants, Janice and Nancy (pseudonyms), were 58 and 79 years, respectively, and were considered to function within the moderate range of Alzheimer's disease. Their scores on the Mini-Mental State Examination 37 were 15 and 12, respectively. Their scores on the Hamilton Depression Rating Scale 38 (17-item version) were 16 and 18 (indicating mild or moderate depression). They were known to be passive or erratic in relation to daily activities. However, they seemed to possess (and control) the motor schemes required for the steps of those activities and to respond to verbal instructions. Those instructions were generally effective in guiding them through the activity steps and ensuring their performance. They were temporarily residing in an Alzheimer Rehabilitation Center, in which typical behavioral intervention strategies such as reality orientation therapy were implemented together with mild forms of movement therapy. Pharmacological treatment for the Alzheimer condition was available only for Nancy and consisted of acetylcholinesterase inhibitors. The study was approved by an ethics committee and received formal consent from the participants' families.
Setting, Coffee Preparation, Data Recording, and Reliability
The study was carried out in a dining room, in the Alzheimer Rehabilitation Center that the participants attended. The coffee-preparation activity consisted of 12 steps. Table 1 reports the list of steps and general instructions that were available for them. The instructions (recorded on tape by research assistants) involved some variations in the terminology used for the participants as well as repetitions, that is, they were uttered twice in succession. 29 Data recording concerned the participants' performance of the activity steps (see Table 1 ) and their indices of happiness (ie, smiling, laughing, and/or excited vocalization). 39 The activity steps were recorded by research assistants during the baseline and intervention trials. A step was recorded as ''correct'' if it matched the description of that step (and the instruction available for it during the intervention) and occurred independent of prompting by research assistants (see below). The indices of happiness were recorded from the videotapes of the intervention/activity trials (which also allowed to ascertain the duration of those trials) and of parallel nonactivity trials. The recording occurred according to a partial interval system, in which 10-second for Coffee Preparation observation intervals were followed by 5-second scoring periods. The 10-second intervals were scored positive as long as any of the expressions identified as indices of happiness appeared, regardless of their duration. Interrater agreement was checked over 20% of the baseline and intervention trials for activity steps and 30% of the intervention and nonactivity trials for indices of happiness. The percentages of interrater agreement were computed by dividing the number of activity steps or recording intervals with agreement by the total number of steps or intervals, and multiplying by 100. The percentages were within the 80 to 100 range, with means exceeding 93.
Activity Material and Technology
The activity material involved the items required for coffee preparation (including the base and the top part of a traditional Italian coffee machine), which were displayed on a serving cart, and a little table next to the cart. The technology, which matched that used by Lancioni et al, 29, 30 consisted of battery-powered, radio-frequency photocells, light-reflecting paper, a Walkman with the recording of the verbal instructions related to the coffee-preparation steps (see Table 1 ), and a microprocessor-based electronic control unit. This unit was fitted with specifically developed software and included (a) a radio-frequency receiver that responded to photocell inputs and (b) a programmable command function that regulated the Walkman and, thus, the presentation of the verbal instructions and the time intervals occurring between them (see below). The photocells and light-reflecting paper were arranged in front (at the opposite sides) of the serving cart containing the items for coffee preparation, so that the participants would interrupt the photocells' light beam when they reached for an item. The coffee preparation activity started with the control unit triggering the Walkman that presented the first instruction (ie, take base of coffee machine). In taking the base, the participant broke the photocells' light beam. This started a programmed, brief interval (eg, 4 seconds) at the end of which the control unit triggered the Walkman that presented the next instruction (ie, put base on table). After a programmed, longer interval (eg, 15 seconds), the control unit activated the Walkman and the third instruction occurred (ie, take the water). In taking the water, the participant broke the photocells' light beam and started a new programmed, brief interval followed by the next instruction (ie, put the water into base). This instruction started another programmed interval at the end of which the control unit triggered the Walkman for a new instruction (ie, take machine filter). In taking the machine filter, the participant broke the photocells' light beam and the process continued like above for this step and the next ones of the sequence. Brief intervals were programmed after the responses of taking objects and longer intervals after the instructions of using/placing those objects (see Table 1 ). The intervals were programmed by the research assistants based on previous observations of the participants through the activity. 40 
Experimental Conditions
Intervention on coffee preparation occurred according to a nonconcurrent multiple baseline design across participants 41 (ie, their intervention phases started after baselines of different lengths). Verbal and physical prompting by a research assistant occurred if the participants remained passive or wandered around for about 30 seconds, or failed to perform a step appropriately (during both baseline and intervention), or failed to respond to an instruction for 10 to 20 seconds (during intervention). At the end of the sequence, the research assistant expressed social appreciation (ie, 2 or 3 sentences underlining the participants' good effort). To assess the impact of activity on indices of happiness, nonactivity observation trials were conducted parallel to the intervention trials (ie, 15 to 40 minutes before or after these trials), according to an alternating treatments design. 41 Baseline. The baseline phase included 7 and 11 coffee-preparation trials for Janice and Nancy, respectively. During baseline, the participants were to perform the coffee-preparation sequence without the help of the technology and related verbal instructions.
Intervention. This phase was preceded by familiarization (practice) with the technology and instructions during 3 coffee-preparation trials. The intervention phase per se included 52 and 51 trials for the 2 participants, respectively. During each trial, the participants performed all coffee-preparation steps with the help of the technology and related instructions as described above.
Nonactivity observation trials. During these trials, the participant was sitting in the living room with the television on. The duration of a nonactivity trial matched the length of the previous intervention (activity) trial. Moreover, the research assistant could make a number of brief (physical and verbal) contacts so as to match the number of prompts occurred during the previous intervention trial.
Results
The upper 2 graphs of Figure 1 summarize Janice's data, the lower 2 graphs Nancy's data. The data concern correct activity steps and indices of happiness. During baseline, the participants' mean percentages of activity steps carried out correctly were 33 and 55. During the intervention, their overall mean percentages of correct steps exceeded 90. The mean duration of the intervention trials for the 2 participants was either above or just below 5 minutes. The participants' mean percentages of intervals with indices of happiness were about 35 and 11 during those trials and 4 and 2 during the parallel nonactivity trials. The Kolmogorov-Smirnov test showed that the increases in correct responding from baseline to intervention were significant (P < .01) for both participants. 42 Similarly significant (P < .01) at the same test were the differences in indices of happiness between intervention/activity trials and nonactivity trials.
Study II-Method Participants
The participants, Lucy and Mabel (pseudonyms), were 59 and 73 years, respectively, and were considered to function within the moderate range of the Alzheimer's disease. Their scores on the Mini-Mental State Examination 37 were 17 and 18, respectively. Their scores on the Hamilton Depression Rating Scale 38 (17-item version) were 18 and 13 indicating moderate and mild depression, respectively. Like the participants of Study I, they had problems in carrying out daily activities but seemed to (a) possess and control the motor schemes required for the activity steps and (b) respond to verbal instructions related to them. They were attending a day center for patients with Alzheimer's disease where they received some supervised activity engagement and mild movement opportunities. Pharmacological treatment for the Alzheimer condition was available for both participants and consisted of acetylcholinesterase inhibitors. The study was approved by an ethics committee and received formal consent from the participants' families.
Setting, Use of Make-up, Data Recording, and Reliability
The setting for the use of make-up was a sitting room of the day center the participants attended. The activity consisted of 18 or 20 steps. Table 2 reports a list of 20 steps and the instructions that were available for them. Use of instructions, data recording, and interrater reliability matched those of Study I.
Activity Material and Technology
The make-up items were displayed on a little table next to the one at which the participant sat. The technology was an upgraded version of that described in Study I, with an amplified MP3 player with USB pen drive connection replacing the Walkman.
Experimental Conditions
Intervention on the use of make-up occurred according to a nonconcurrent multiple baseline design across participants. 41 Baseline, intervention with preceding familiarization conditions, and nonactivity observation trials were comparable with those reported in Study I.
Results
The upper 2 graphs of Figure 2 summarize Lucy's data, the lower 2 graphs Mabel's data. The data concern correct activity steps and indices of happiness. During baseline (7 and 10 sessions), the participants' mean percentages of activity steps carried out correctly were 63 and 30. During the intervention (44 and 47 sessions), their overall mean percentages of correct steps exceeded 90. The mean duration of the intervention trials was 5.3 and 6 minutes for the 2 participants, respectively. The participants' mean percentages of intervals with indices of happiness were 19 and 14 during those trials and about 2 during the parallel nonactivity trials. Data were missing for 3 trials (see Figure 2 ) due to video-recording problems. The Kolmogorov-Smirnov test showed that the increases in correct responding from baseline to intervention were significant (P < .01) for both participants. 42 Similarly significant (P < .01) at the same test were the differences in indices of happiness between intervention/activity trials and nonactivity trials. 
Setting, Make-up and Tea Activities, Data Recording, and Reliability
The setting and steps for the use of make-up were the same as in Study II. Tea preparation, which was carried out in a kitchen area, involved 16 steps. Table 3 reports a list of the steps and the instructions that were available for them. Use of instructions, data recording, and interrater reliability matched those of Study I. 
Activity Materials and Technology
The activity materials included the make-up items (see Study II) as well as the tea items. The latter items were on a small table next to a regular table where tea was prepared. The technology was the same as in Study II.
Experimental Conditions
A multiple baseline design across activities 41 was applied for each participant. Intervention started on the use of make-up and was then extended to tea preparation. Baseline, intervention with preceding familiarization conditions, and nonactivity observation trials were comparable with those reported in Study I.
Results
Figures 3-5 summarize the data for Janice, Grace, and Alice, respectively. The upper 2 graphs of each figure show (a) the baseline and intervention data on the use of make-up and (b) the indices of happiness during the intervention/activity trials and parallel nonactivity trials, respectively. The lower 2 graphs mirror the top graphs but the activity involved is tea preparation. During baseline (6 and 10 sessions), Janice's mean percentages of correct steps for the 2 activities were below 40. Intervention (44 sessions per activity) increased those mean percentages to about 90 (see Figure 3 ). Similarly high intervention percentages were also obtained for Grace and Alice (see Figures 4 and 5 ) . The duration of the intervention trials for the 3 participants averaged around 6 or 7 minutes on the use of make-up and 5 or 6 minutes on tea preparation. The participants' mean percentages of intervals with indices of happiness ranged from 16 to 30 during the intervention trials on the use of make-up and from 4 to 8 during the parallel nonactivity trials. Similar percentages were recorded during the intervention trials on tea preparation and the parallel nonactivity trials. Data were missing for a few trials (see Figures 4 and 5) due to video-recording problems.
The Kolmogorov-Smirnov test showed that the increases in correct responding from baseline to intervention were significant (P < .01) for all participants on both activities. 42 Similarly significant (P < .01) at the same test were the differences in the participants' indices of happiness between the intervention trials on the 2 activities and the parallel nonactivity trials.
General Discussion
The data from the 3 studies support the notion that the use of verbal instructions and basic technology to control their presentation may be effective in helping persons with moderate Alzheimer's disease perform daily activities. Specifically, the first study successfully replicated the outcome of a previous study targeting the same activity with 2 participants. 30 The second and third studies extended the range of daily activities that may be feasible for patients to recapture with the help of verbal instructions and technological support. All 3 studies also suggested that activity engagement can improve the patients' mood. The performance improvement reached by the participants seems to counter their increasing activity failure, frustration, and withdrawal, and simultaneously promotes their self-determination, alertness, and social image. 25, 29, 30, 43 Such an achievement may also provide family and caregivers (a) some (momentary) respite as to the level of direct assistance that they need to supply, (b) a more positive image of the person they care for with the possibility of improving their emotional ties with that person, and (c) new, positive expectations and new motivation to extend the intervention to other daily activities. [28] [29] [30] From a treatment standpoint, these results together with those of our previous studies 29, 30 indicate that the strategy reported (ie, verbal instructions managed through basic technology) is suitable for persons with mild or moderate Alzheimer's disease who can understand instructions and plan/perform the related responses. 44 From a practical standpoint, the suitability of the strategy finds additional support in the simplicity and economical affordability (with a cost estimated at about US$750) of the technology Table 3 . List of Steps (and General Instructions) for Tea Preparation used for presenting the instructions. Its general simplicity would allow caregivers to arrange its use with minimal time investment or procedural difficulties; its low cost would allow many rehabilitation contexts and families to acquire it. 30 In spite of the apparent suitability and affordability of the strategy reported, one should not discount the importance of testing other strategies, such as computer-based pictorial instructions. 32 Such strategies could provide fitting new options for a number of patients. The array of activities targeted in our present and previous studies is still quite narrow. Moreover, one of the activities (ie, use of make-up) is exclusively suitable for women. One could imagine that the same intervention strategy and technology could be easily adapted to other activities such as preparing the items required for a physical-fitness session, sorting/storing grocery items, preparing ingredients/tools for a snack (ie, glasses, drinks, and foods), preparing ingredients for a fruit salad or a cold dessert, and cleaning or ordering a room. 30, 45 Extending the range of activities programmed would augment the opportunities of constructive occupation available for both women and men. 28, 32 Regarding this point, one may add that the intervention strategy used in our studies and strategies such as computer-based pictorial instructions appear equally suitable for female and male patients. 29, 30, 32 The increase in indices of happiness observed during activity engagement can lead to several considerations. First, any such increase can be considered a sign of improvement in quality of life. In fact, happiness can be viewed as a most distinctive feature of the whole concept of quality of life. 34, 39 Second, an enhancement in indices of happiness (quality of life) can have positive implications also for the participant's caregivers and social context, providing some reassurance over the intervention approach being applied and alleviating the burden of the care and the anxieties linked to it. 46 Third, the reasons for the increased indices of happiness during the activity are not known. It might be that (a) engagement is preferable to nonengagement, (b) the ability to follow verbal instructions and manage the activity steps provides positive personal feelings and a level of self-confidence, and (c) successful activity performance rekindles a sense of social fitness and increases the level of wellbeing. [30] [31] [32] 34, 35 Fourth, the data collected in the studies showed mood improvement during the activity time. Nonetheless, one could not exclude that the improvement lasted beyond that time. A clarification of this point (by continuing the observation and data recording beyond the activity) would be very relevant.
In conclusion, verbal instruction strategies supported by technology may be used to help persons with mild or moderate Alzheimer's disease recapture daily activities and improve their mood. Although very encouraging, the data available present clear limitations in terms of participants involved, extension of evidence on mood benefits, and activities targeted. Each of these points calls for new research efforts and clarifications that would determine the generality of the current data. Two additional research issues may concern (a) maintenance and generalization of activity and mood changes 29, 30 and (b) social validation of activity and mood data with family members and staff personnel as raters. 
